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(54) LIQUID CRYSTAL DISPLAY PANEL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To make it possible to check pixel defects in a state of 
an array substrate before liquid crystal filling process, and moreover, inspect the 
substrate in a short time. 

SOLUTION: Relating to a liquid crystal display panel displaying by a line- sequential 
method, a scanning signal line drive circuit 18 which transmits scanning signals to 

scanning signal lines V1 Vn, and an image signal line drive circuit 1 7 which transmits 

image signals to image signal lines S1,.„, Sn are formed of semiconductor layers 
formed on the array substrate 11. The end parts on one side of the image signal lines 
S1 Sn connected with the image signal line drive circuit 1 7, and the end parts on the 



other side of the image signal lines S1 Sn are connected with a pixel defect 

inspection circuit 20 for checking pixel defects. The pixel defect inspection circuit 20 
is composed of semiconductor layers formed on the array substrate 1 1. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Two or more picture signal lines and two or more scan signal lines are 
formed in the shape of a matrix. And it has the array substrate with which the pixel 
switching element was formed in each location near the intersection of a picture 
signal line and a scan signal line, respectively. The picture signal line drive circuit 
which transmits a picture signal to the scan signal-line drive circuit which transmits a 
scan signal to said scan signal line, and said picture signal line In the liquid crystal 
display panel which is constituted by the semi-conductor layer formed on said array 
substrate, and displays with a line sequential drive method in the edge of one side of 



said picture signal line It is the liquid crystal display panel which said picture signal line 
drive circuit is connected, and the pixel defective checking circuit for inspecting a 
pixel defect is connected to the edge of the other side of a picture signal line, and is 
characterized by this pixel defective checking circuit being constituted by the 
semi-conductor layer formed on said array substrate. 

[Claim 2] The discharge current value or discharge voltage value of a charge 
accumulated in the capacity for every pixel which said pixel defective checking circuit 
was prepared for every picture signal line, and was read for every 1 scan signal line 
through each picture signal line, The liquid crystal display panel according to claim 1 
characterized by comparing the reference value defined beforehand and having the 
comparator circuit changed and outputted to the logical value according to size 
relation, and the logical circuit outputted in quest of the AND of the output from said 
each comparator circuit. 

[Claim 3] The liquid crystal display panel according to claim 2 characterized by 
preparing the digital disposal circuit which extends the pulse width of the output pulse 
of a comparator circuit between said comparator circuits and said logical circuits. 
[Claim 4] Two or more picture signal lines and two or more scan signal lines are 
formed in the shape of a matrix. And it has the array substrate with which the pixel 
switching element was formed in each location near the intersection of a picture 
signal line and a scan signal line, respectively. The picture signal line drive circuit 
which transmits a picture signal to the scan signal-line drive circuit which transmits a 
scan signal to said scan signal line, and said picture signal line In the liquid crystal 
display panel which is constituted by the semi-conductor layer formed on said array 
substrate, and displays with a point sequential drive method in the edge of one side of 
said picture signal line Said picture signal line drive circuit is connected. In the edge of 
the other side of a picture signal line It is the liquid crystal display panel characterized 
by being constituted by the semi-conductor layer which the pixel defective checking 
circuit for inspecting a pixel defect is connected, and this pixel defective checking 
circuit has the same circuitry as said picture signal line drive circuit, and was formed 
on said array substrate. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the liquid crystal display panel which 
can inspect a pixel defect especially in the condition of the array substrate in front of 
a liquid crystal impregnation process about the liquid crystal display panel of the 



active matrix which used active components, such as a thin film transistor (TFT:Thin 

Film Transistor), as a pixel switching element. 

[0002] 

[Description of the Prior Art] The active matrix liquid crystal display panel which uses 
a polish recon thin film transistor (it abbreviates to p-SiTFT below) as a switching 
element has the description that a drive circuit can be built in on the same substrate 
as the pixel transistor which constitutes a display. As a drive method of the liquid 
crystal display panel equipped with such a TFT matrix array, there are two kinds, a 
point sequential drive method and a line sequential drive method. 
[0003] By the way, with big-screen-izing of a liquid crystal panel in recent years, and 
highly-minute-izing, the number of pixels of the liquid crystal panel of one sheet 
becomes very large, and TFT as a pixel switching element and wiring of a picture 
signal line and a scan signal line also serve as a large number extremely according to 
this. Therefore, the frequency which the pixel defect resulting from the defect of TFT 
and the line defect of an open circuit and a short circuit, and others, such as a source 
line, generate is also high. Therefore, it is necessary to inspect line defects, such as a 
defect of TFT, and a source line, beforehand. And it is requested that inspection of a 
pixel defect etc. should be inspected in the condition before the liquid crystal 
impregnation process which is a final process in the case of manufacture of a liquid 
crystal display panel, i.e., the condition of a TFT array substrate. It is because the 
whole liquid crystal display panel must be canceled and the fall of the manufacture 
yield will be caused, when a pixel defect is discovered if a pixel defect is inspected 
after a liquid crystal impregnation process. 

[0004] However, in the former, most efficient inspection approaches were extent 
which is not established but can be inspected only about the line defect of an open 
circuit and a short circuit, and others in the condition of a TFT array substrate. When 
a pixel defect is inspected, after pouring in liquid crystal between the TFT array 
substrate and the opposite substrate and producing a liquid crystal display panel, the 
electrical potential difference was impressed to the liquid crystal display panel, liquid 
crystal display actuation was observed by viewing, and the existence of a pixel defect 
was inspected. However, when a pixel defect is discovered as described above in 
order to inspect after liquid crystal display panel production, the whole liquid crystal 
display panel by which liquid crystal was poured in will be canceled, and the fall of the 
manufacture yield is caused. 

[0005] Then, in the condition in front of a liquid crystal impregnation process, the pixel 
defective test equipment currently indicated by JP,7-77553,A is proposed so that it 
may be requested that a pixel defect should be detected and it may reply to this 
request. In the condition of the TFT array substrate in front of a liquid crystal 
impregnation process, by using the shift register for a scan which constitutes a part of 
drive circuit built in the TFT array substrate, this pixel defective test equipment is 



constituted so that a pixel defect may be inspected one by one for every pixel. 
[0006] 

[Problem(s) to be Solved by the Invention] However, in the above-mentioned 
conventional example, the technical problem that it can be used only for the liquid 
crystal display panel of the point sequential drive method with which the shift register 
for a scan was built into the drive circuit, and cannot be used for the liquid crystal 
display panel of a line sequential drive method occurs. 

[0007] Moreover, even if it inspects using the test equipment of the above-mentioned 
conventional example in the case of the drive circuit built-in liquid crystal display 
panel which formed the drive circuit in the array substrate even if it was the liquid 
crystal display panel of a point sequential drive method, a problem arises in the point 
of dependability. It is because there is a possibility that a certain defect may occur in 
the drive circuit itself in the process which makes a drive circuit to a substrate, it will 
originate in generating of the defect of this drive circuit itself and the dependability of 
pixel defective inspection will fall. 

[0008] Furthermore, with the above-mentioned conventional technique, in order to 
inspect a pixel defect one by one for every pixel, inspection time amount is long and 
the technical problem that a patient throughput is bad occurs. 

[0009] The purpose of this invention is offering the liquid crystal display panel which 
can inspect a pixel defect and enabled it to inspect by short time amount moreover in 
the condition of the array substrate in front of a liquid crystal impregnation process in 
view of the above-mentioned technical problem. 
[0010] 

[Means for Solving the Problem] In order to solve the above-mentioned technical 
problem, invention according to claim 1 of this inventions Two or more picture signal 
lines and two or more scan signal lines are formed in the shape of a matrix. And it has 
the array substrate with which the pixel switching element was formed in each 
location near the intersection of a picture signal line and a scan signal line, 
respectively. The picture signal line drive circuit which transmits a picture signal to 
the scan signal-line drive circuit which transmits a scan signal to said scan signal line, 
and said picture signal line In the liquid crystal display panel which is constituted by 
the semi-conductor layer formed on said array substrate, and displays with a line 
sequential drive method in the edge of one side of said picture signal line Said picture 
signal line drive circuit is connected, the pixel defective checking circuit for inspecting 
a pixel defect is connected to the edge of the other side of a picture signal line, and 
this pixel defective checking circuit is characterized by being constituted by the 
semi-conductor layer formed on said array substrate. 

[0011] By preparing a pixel defective checking circuit, it becomes possible like the 
above to inspect a pixel defect in the condition in front of a liquid crystal impregnation 
process in the liquid crystal display panel of a line sequential drive method. Therefore, 



the futility which manufactures the liquid crystal display panel which injects liquid 
crystal into the array substrate which connotes a pixel defect, and has a defect can 
be eliminated, and the yield of a final product can be improved. 

[0012] In addition, face inspecting a pixel defect and it sets in the condition of the 
array substrate in front of a liquid crystal impregnation process. By impressing a 
picture signal electrical potential difference, drive an array substrate, and it is taken 
out for every 1 scan signal line, using as a discharge voltage wave (or discharge 
current wave) the charge accumulated in each pixel on 1 scan signal line. This 
taken-out discharge voltage wave is inspected by the pixel defective checking circuit, 
and the existence or nonexistence of a pixel defect are judged. Thus, since a pixel 
defect can be inspected for every 1 scan signal line, improvement in a patient 
throughput can be aimed at compared with the conventional example which conducts 
pixel defective inspection for every pixel. 

[0013] Invention according to claim 2 is set on a liquid crystal display panel according 
to claim 1. Moreover, said pixel defective checking circuit The discharge current value 
or discharge voltage value of a charge accumulated in the capacity for every pixel 
which was prepared for every picture signal line and read for every 1 scan signal line 
through each picture signal line, It is characterized by comparing the reference value 
defined beforehand and having the comparator circuit changed and outputted to the 
logical value according to size relation, and the logical circuit outputted in quest of the 
AND of the output from said each comparator circuit. 

[0014] By the above-mentioned configuration, when it is beyond the reference value 
that for example, the discharge voltage value defined beforehand, a comparator circuit 
outputs logic "1", and when it is under the reference value that the discharge voltage 
value defined beforehand, a comparator circuit outputs logic "0." Therefore, only 
when it is beyond the reference value that the discharge voltage value defined 
beforehand about each pixels of all read for every 1 scan signal line, the output of a 
logical circuit serves as logic "1." If there is at least 1 more than pixel which a 
discharge voltage value becomes under the reference value defined beforehand, the 
output of a logical circuit will serve as logic "0." Since enough charges for the 
capacity of a pixel are accumulated when a discharge voltage value becomes under a 
reference value and a pixel defect does not exist on the other hand, since a charge is 
hardly accumulated in the capacity of a pixel when a pixel defect exists, a discharge 
voltage value turns into beyond a reference value. Therefore, the logic state of the 
output of a logical circuit enables it to detect the existence of a pixel defect. 
[0015] Moreover, invention according to claim 3 is characterized by preparing the 
digital disposal circuit which extends the pulse width of the output pulse of a 
comparator circuit between said comparator circuits and said logical circuits in a liquid 
crystal display panel according to claim 2. 

[0016] Like the above, improvement in inspection precision can be aimed at by 



extending the pulse width of the output pulse of a comparator circuit. 
[0017] Moreover, the scan signal line of two or more picture signal lines and plurality is 
formed in the shape of a matrix. [ invention / according to claim 4 ] And it has the 
array substrate with which the pixel switching element was formed in each location 
near the intersection of a picture signal line and a scan signal line, respectively. The 
picture signal line drive circuit which transmits a picture signal to the scan signal-line 
drive circuit which transmits a scan signal to said scan signal line, and said picture 
signal line In the liquid crystal display panel which is constituted by the 
semi-conductor layer formed on said array substrate, and displays with a point 
sequential drive method in the edge of one side of said picture signal line Said picture 
signal line drive circuit is connected. In the edge of the other side of a picture signal 
line It is characterized by being constituted by the semi-conductor layer which the 
pixel defective checking circuit for inspecting a pixel defect is connected, and this 
pixel defective checking circuit has the same circuitry as said picture signal line drive 
circuit, and was formed on said array substrate. 

[0018] Since a pixel defective checking drive circuit is the same circuitry as a picture 
signal line drive circuit like the above, when a picture signal line drive circuit does not 
operate to normal according to a defect, a pixel defective checking drive circuit can 
be diverted to a picture signal line drive circuit, and the yield of a final product can be 
improved. 
[0019] 

[Embodiment of the Invention] (Gestalt 1 of operation) Drawing 1 is the perspective 
view showing some liquid crystal display panels concerning the gestalt 1 of operation, 
and drawing 2 is the circuit diagram of the liquid crystal display panel concerning the 
gestalt 1 of operation. The liquid crystal display panel concerning this invention is a 
so-called drive circuit built-in liquid crystal display panel by which the drive circuit for 
driving the liquid crystal display section was formed in the array substrate in one. 
Moreover, this liquid crystal display panel is a liquid crystal display panel of a line 
sequential drive method. A liquid crystal display panel has the liquid crystal layer 13 
pinched between the array substrate 11, the opposite substrate 12 which counters 
the array substrate 1 1 , and the array substrate 1 1 and the opposite substrate 1 2. 
Both the array substrate 11 and the opposite substrate 12 are transparent glass 
substrates. Two or more scan-on front face of array substrate 1 1 signal lines V1 , V2, 
— , Vn (when naming a scan signal line generically, a reference mark V shows), Two or 
more picture signal lines S1, S2, — , Sn (when naming a picture signal line generically, 
a reference mark S shows) which intersect perpendicularly with each scan signal line 
V, Low-temperature polish recon thin film transistor (it is hereafter called TFT for 
short) 15 — as two or more pixel switching elements arranged corresponding to each 
intersection of the picture signal line S and the scan signal line V and two or more 
pixel electrode 16 — are formed. Source electrode 15a of TFT15 is connected to the 



picture signal line S, and gate electrode 15b of TFT15 is connected to the scan signal 
line V. Moreover, drain electrode 15c of TFT15 is the liquid crystal capacity CLc and 
retention volume Cstg. It connects in common. In addition, the liquid crystal display 
section 5 is constituted by TFT15 — of these plurality, two or more pixel electrode 
16 — , the picture signal line S, the scan signal line V, etc. 

[0020] Furthermore, the picture signal line drive circuit 1 7 which transmits a picture 
signal through the picture signal line S, the scan signal-line drive circuit 18 which 
transmits a scan signal to gate electrode 15b of TFT15 through the scan signal line V, 
and the pixel defective checking circuit 20 which detects a pixel defect are 
established in the periphery of the liquid crystal display section 5 on the array 
substrate 11. The picture signal line drive circuit 17 is connected to one edge of the 
picture signal line S, and the pixel defective checking circuit 20 is connected to the 
other-end section of the picture signal line S. Here, for the functional defect of TFT15, 
even if the pixel to which TFT15 corresponds is not displayed at all or the pixel defect 
which serves as a subject of examination by the pixel defective checking circuit 20 is 
displayed, it means the case where predetermined brightness is not fulfilled etc. 
[0021] Moreover, the counterelectrode 21 which consists of the transparence electric 
conduction film is formed in the inside front face of said opposite substrate 12, and 
the polarizing plate 22 is formed in the outside front face of the opposite substrate 12. 
Moreover, the polarizing plate 23 is formed in the outside front face of said array 
substrate 1 1 . In addition, the pixel defective checking circuit 20, the picture signal line 
drive circuit 17, and the scan signal drive circuit 18 are the so-called built-in circuits 
made from the same manufacture process as TFT15 on the array substrate 1 1. 
[0022] Drawing 3 is the circuit diagram showing the concrete configuration of a 
picture signal line drive circuit and a pixel defective checking circuit. The picture 
signal line drive circuit 17 consists of a shift register circuit 30, the image data line 
section 31, a sample hold circuit 32, a buffer circuit 33, and analog switches a1, a2, — , 
an. Explanation of the outline of the display action of the line sequential drive by the 
picture signal line drive circuit 1 7 of such a configuration gives the dot timing signal 
from a shift register circuit 30 first to a sample hold circuit 32. Thereby, the sample 
hold circuit 32 carries out sample hold of the picture signal sent from the image data 
line section 31 according to a dot timing signal one by one. And if a sample hold circuit 

32 finishes carrying out sample hold of the data for one scan, the data for one scan 
will be sent into a buffer circuit 33 from a sample hold circuit 32. Then, a buffer circuit 

33 writes data in each picture signal lines SI, S2, — , Sn over the time amount 
equivalent to 1 horizontal-scanning period at coincidence. Such actuation will be 
performed one by one for every 1 scan signal line, and the image data of one frame will 
be written in. 

[0023] Moreover, said pixel defective checking circuit 20 consists of the comparator 
circuit B1 established in each picture signal line S of every, B-2, — , AND circuits A1 



and A2, — , An-1 with Bn (when naming a comparator circuit generically, a reference 
mark B shows) (when naming an AND circuit generically, a reference mark A shows). 
One input terminal of AND circuit A1 is connected to output Rhine of a comparator 
circuit B1, and the input terminal of another side of AND circuit A1 is connected to 
output Rhine of comparator circuit B-2. Moreover, AND circuit A2, A3, — , An-1 It 
connects with output Rhine of the AND circuit (for example, the AND circuit of the 
preceding paragraph about AND circuit An-1 means AND circuit An-2) of the 
preceding paragraph, respectively, and one input terminal is AND circuit A2, A3, — , 
An-1. The input terminal of another side is connected to comparator circuit B-2 and 
output Rhine of B3, — , Bn, respectively. Said comparator circuit B is the reference 
voltage level Vref beforehand determined as the discharge voltage value of the charge 
accumulated in the capacity for every pixel read to every 1 scan signal line V through 
each picture signal line S. It compares and the function changed and outputted to the 
logical value according to size relation is achieved. For example, a discharge voltage 
value is a reference voltage level Vref. When it is above, a comparator circuit B 
outputs logic "1", and when a discharge voltage value is under the reference voltage 
level Vref, a comparator circuit B outputs logic "0." in addition, a discharge voltage 
value — replacing with — a discharge current value — reading — ** — you may 
constitute like. 

[0024] If the outline of the pixel defective inspection by such pixel defective checking 
circuit 20 is explained, it will set in the condition of the TFT array substrate in front of 
a liquid crystal impregnation process. Drive a TFT array substrate by impressing a 
picture signal electrical potential difference, and the charge accumulated in each pixel 
on 1 scan signal line V in the interior of an array substrate is made into a discharge 
voltage wave. It takes out to every 1 scan signal line V, and inspects by the pixel 
defective checking circuit 20, and the existence or nonexistence of a pixel defect are 
recognized. 

[0025] Drawing 4 is a timing chart for explaining actuation of pixel defective inspection. 
Concrete actuation of pixel defective inspection is explained with reference to 
drawing 4 . First, as shown in drawing 4 (a), a selection pulse is impressed to the scan 
signal line V1, and only a predetermined period changes into ON condition all TFT(s)15 
connected to the scan signal line V1. Synchronizing with this, analog switches a1, a2, 
a3, — , an are changed into ON condition. Thereby, as shown in drawing 4 (b), the 
picture signal electrical potential difference currently held in the sample hold circuit 
32 is read to the picture signal line S, and charge is performed in the capacity (it is 
equivalent to the liquid crystal capacity CLc and retention volume Cstg) relevant to 
each TFT15 — connected to the scan signal line V1 at coincidence. In addition, the 
electrical potential difference of the record level of the picture signal 
electrical-potential-difference range used is used so that charge may fully be 
performed in the liquid crystal capacity CLc relevant to TFT15 as a picture signal 



electrical potential difference used here. 

[0026] Next, a charge condition is held by making into an OFF condition all the TFT15 
and analog switches a1 , a2, a3, a4, — , an that are connected to the scan signal line V1 . 
Then, only TFT15 is again made into ON condition, changing analog switches a1, a2, a3, 
a4, — , an into an OFF condition. Thereby, as shown in drawing 4 (c), the charge 
accumulated in each pixel discharges through the picture signal line S, and discharge 
voltage (or discharge current) is given to the pixel defective checking circuit 20. 
[0027] In the pixel defective checking circuit 20, the existence of a pixel defect is 
diagnosed by the following signal processing, namely, the comparator circuit B which 
constitutes the pixel defective checking circuit 20 — setting — reference voltage 
level Vref the discharge voltage value given through the picture signal line S is 
compared, and it is shown in drawing 4 (d) — as — a discharge voltage value — 
reference voltage level Vref the time of being above — a comparator circuit B — a 
logical value "1" — outputting — a discharge voltage value — reference voltage level 
Vref When it is the following, a comparator circuit B outputs a logical value "0." And 
are the output of a comparator circuit B and conditions are AND circuits A1 and A2, 
— , An-1. It asks and is outputted from the detection terminal DIV. Therefore, when 
the output of the detection terminal DIV becomes logic "1" when all TFT(s)15 on 1 
scan signal line V are normal, and TFT15 has a defect (it corresponds when there is a 
pixel defect), the output of the detection terminal DIV becomes logic "0." Therefore, 
the logic state of the output of the detection terminal DIV enables it to detect the 
existence of a pixel defect. 

[0028] For example, the case where the engine performance of TFT15 about the 
intersection of the scan signal line V2 and the picture signal line S2 is poor is assumed. 
Since all the engine performance of TFT15 connected to the scan signal line V1 is 
good, as it is shown in drawing 4 (c), the peak of discharge voltage is a reference value 
Vref. It becomes the above. Therefore, the output of a comparator circuit B1, B-2, — , 
Bn serves as logic "1", as shown in drawing 4 (d). Therefore, the output of the 
detection terminal DIV serves as logic "1", as shown in drawing 4 (e). Subsequently, if 
inspection of TFT15 connected to the scan signal line V2 is conducted, the peak of 
the discharge voltage concerning the picture signal line S2 as shown in drawing 4 (c) is 
a reference value Vref. It becomes the following. Therefore, as for the output of the 
residual comparator circuits B1, B3, — , Bn, only the output of comparator circuit B-2 
serves as a logical value "1" in logic "0." Therefore, the output of the detection 
terminal DIV serves as logic "0", as shown in drawing 4 (e). In this way, corresponding 
to the existence of a pixel defect, the logical level of the output of the detection 
terminal DIV changes, and it enables this to recognize the existence of a pixel defect. 
[0029] In addition, reference value Vref What is necessary is just to set up by whether 
it has charge capacity to a voltage level permissible as engine performance of TFT. 
For example, when the pixel which corresponds according to the engine-performance 



defect of TFT considers the condition of not being displayed at all to be a pixel defect, 
it is a reference value Vref. What is necessary is just to set it as about 0 level. 
Moreover, it is a reference value Vref about the voltage level from which 
predetermined brightness is obtained when considering the condition of not fulfilling 
predetermined brightness to be a pixel defect, although it is not in the condition that a 
corresponding pixel is not displayed at all. What is necessary is just to set up. Thus, 
reference value Vref By setting it as arbitration, the pixel defect in the range 
permissible as engine performance of TFT can be inspected. Moreover, with the 
gestalt 1 of this operation, a pixel defect can be inspected for every 1 scan signal line, 
it can inspect in a short time compared with the conventional example which inspects 
for every pixel, and improvement in a patient throughput can be aimed at. 
[0030] In addition, what is necessary is just to connect the detection terminal DIV to 
the input terminal 11 of luminescence equipment 25 as shown in drawing 5 , in order to 
recognize the existence of a pixel defect concretely. When the output of the detection 
terminal DIV is logic "1", Transistor Tr will be in ON condition, forward current flows 
to light emitting diode D, and light emitting diode 26 lights up. When the output of the 
detection terminal DIV is logic "0", Transistor Tr will be in an OFF condition, a current 
does not flow to light emitting diode 26, and light emitting diode 26 is not turned on. In 
this way, the existence of a pixel defect can be recognized by viewing. In addition, it 
replaces with a light emitting diode 26, and you may make it recognize the existence of 
a pixel defect at a buzzer etc. Moreover, also although 2 input AND circuit is used and 
excels in the pixel defective checking circuit 20 with the gestalt of the 
above-mentioned implementation, you may be a configuration using three or more a 
large number input AND circuits. 

[0031] (Gestalt 2 of operation) Drawing 6 is the circuit diagram showing the 
configuration of the pixel defective checking circuit of the liquid crystal display panel 
concerning the gestalt 2 of operation. With the gestalt 2 of operation, it replaces with 
the pixel defective checking circuit 20 in the gestalt 1 of the above-mentioned 
implementation, and pixel defective checking circuit 20A is used. This pixel defective 
checking circuit 20A is constituted so that T form flip-flops FF1, FF2, — , FFn (a 
reference mark FF shows when naming T form flip-flop generically) may intervene, 
respectively between a comparator circuit B1, B-2, — , Bn and AND circuits A1, A2, 
— , An. Such a configuration enables it to enlarge pulse width of the input signal to 
AND circuit A so that it may mention later. 

[0032] Here, the moving function of T form flip-flop FF shown in drawing 7 is shown in 
Table 1. 
[Table 1] 



A* 
*PR 


A* 
*CL 


T 






Q 


* Q 


0 


0 




1 


1 




0 


1 




1 




1 


1 


0 






1 


1 


1 


n- \/xT 


*Qn-l 


Qi-i 




1 


1 


n- 1 \n 


Q.-i 


*Q.-i 





[0033] In drawing 7 and Table 1, a notation "*" shall mean reversal. For example, *PR 
mean reversal of PR, *CL means reversal of CL, and *Q means reversal of Q. 
[0034] Subsequently, actuation of the pixel defective checking circuit of the gestalt 2 
of this operation is explained, referring to the above-mentioned table 1. Inspection 
processing of a pixel defect is the same as that of the gestalt 1 of operation 
fundamentally. However, the inspection processings in pixel defective checking circuit 
20A differ in the pixel defective checking circuit 20 by having considered as the 
configuration which equips a pixel defective checking circuit with T form flip-flop FF. 
First, like the gestalt 1 of operation, a selection pulse is impressed to the scan signal 
line V1, and all TFT15 — linked to the scan signal line V1 is changed into a 
predetermined time ON condition. Synchronizing with this, the picture signal which is 
carrying out and changing the sample hold of the analog switches a1, a2, a3, — , an into 
ON condition is inputted, and charge is performed in each liquid crystal capacity CLc 
relevant to TFT15 through the picture signal line S at coincidence. Subsequently, 
after holding a charge condition by making TFT15 — and analog switches a1, a2, a3, 
a4, — , an into an OFF condition, by making TFT15 — into ON condition again, the 
discharge voltage (or discharge current) of the charge accumulated in each pixel is 
given to pixel defective checking circuit 20A, and the defect of the pixel about the 
scan signal line V1 is detected. If inspection processing about the above-mentioned 
scan signal line V1 and same processing are performed about the scan signal line V2 
and there is no pixel defect when it is judged that there is no pixel defect about the 
scan signal line V1, same inspection processing is performed one by one with the scan 



signal lines V3 and V4 and — . 

[0035] Drawing 8 is a timing chart which shows actuation of pixel defective checking 
circuit 20A. In addition, drawing 8 is drawing only the wave relevant to the scan signal 
line V1 and a flip-flop FF 1. Hereafter, it explains focusing on the actuation relevant to 
the scan signal line V1 and a flip-flop FF 1 for convenience of explanation. The liquid 
crystal capacity CLc relevant to TFT15 connected to the scan signal line V1 as 
mentioned above discharges, as shown in drawing 8 (c), and the case where the output 
of the picture signal line B1 changes into a condition as [ show / in drawing 8 (d) ] is 
assumed. Here, the output of the picture signal line B1 is equivalent to the count input 
T of a flip-flop FF 1 . Therefore, as shown in drawing 8 (d), in time of day t1 , the count 
input T of a flip-flop FF 1 changes from logic "0" to logic "1." On the other hand, as 
this time of day t1 shows to drawing 8 (e), presetting *PR are logic "1 ", and since it is 
logic "1" as clearance *CL is also shown in drawing 8 (f), a flip-flop FF 1 is toggle 
operating state from Table 1. Therefore, an output Q is *Qn-1. It becomes. Here, it is 
Qn-1. It is Qn-1 as it is shown in drawing 8 (g), since the output of Q before time of 
day t1 is meant. It is logic "0." Therefore, *Qn-1 Becoming logic "1", an output Q 
changes to logic "1 " in the time of day t1 which is the rising edge of the count input T 
as shown in drawing 8 (g). And logic "1" is maintained till time of day t2. In addition, 
even if the count input T changes from logic "1" to logic "0", it is changeless to an 
output Q from Table 1. And at time of day t2, since clearance *CL changes from logic 
"1" to logic "0", the output Q at this time serves as toggle actuation from Table 1. 
Therefore, an output Q changes from logic "1" to logic " "0" in time of day t2, as 
shown in drawing 8 (g). 

[0036] In this way, if the count input T shown in the output Q shown in obtained 
drawing 8 (g) and drawing 8 (d) is measured, it will be admitted that pulse width is large 
from the count input T in the output Q. This is the same also about other flip-flops FF 
2 and the output of — FFn. In this way, between a comparator circuit B and AND 
circuit A, by considering T form flip-flop FF as the configuration which intervenes, 
respectively, it becomes possible to enlarge pulse width of the input signal to AND 
circuit A, and the precision of pixel defective checking circuit 20A can be improved. In 
addition, the output of the detection terminal DIV becomes logic "0", and signal 
processing of AND circuit A which follows becomes possible [ identifying the 
existence of a pixel defect ], when it is the same as that of the gestalt 1 of operation, 
the output of the detection terminal DIV becomes logic "1" when all TFT(s) on 1 scan 
signal line V are normal, and there is a pixel defect. 

[0037] (Gestalt 3 of operation) Drawing 9 is the whole liquid crystal display panel block 
diagram concerning the gestalt 3 of operation. The gestalt 3 of this operation gives the 
same reference mark to the part which is similar and corresponds to the gestalt 1 of 
operation, with the gestalt 1 of the above-mentioned implementation, it was the liquid 
crystal display panel of a line sequential drive method — although kicked — the 



gestalt 3 of this operation — a dot order — the points which are the liquid crystal 
display panels of a drive [ degree ] method differ. Therefore, with the gestalt 3 of this 
operation, it replaces with the picture signal line drive circuit 17 in the gestalt 1 of 
operation, and picture signal line drive circuit 17A for a point sequential drive is used. 
This picture signal line drive circuit 17A consists of analog switches a1, a2, and a3 
linked to each picture signal lines S1, S2, S3, — , Sn, — , a n and the shift register 50 
for a scan which sends in order the pulse which changes these analog switches a1 , a2, 
a3, — , an into ON condition with a dot timing signal. Moreover, pixel defective 
checking circuit 20B in the gestalt 3 of this operation consists of analog switches a12, 
a22, a32, a42, — , an2 linked to each picture signal line S, and a shift register 62 which 
sends in order the pulse which changes these analog switches a12, a22, a32, a42, — , 
an2 into ON condition with a dot timing signal, and has become the same circuitry as 
picture signal line drive circuit 17A. 

[0038] Next, inspection processing of the pixel defect in the gestalt 3 of this operation 
is explained. The pixel defective inspection in the gestalt 3 of this operation is the 
same as that of the gestalt 1 of the above-mentioned implementation fundamentally. 
However, by the liquid crystal display panel of the gestalt 3 of this operation, since it 
drives with a point sequential drive method, in the point detected for every pixel from 
pixel defective checking circuit 20B by making into a discharge voltage wave the 
charge accumulated in the liquid crystal capacity CLc relevant to TFT15 which 
constitutes each pixel, it is different. It explains concretely below. For example, the 
scan signal line V1 is chosen, the period when gate voltage is impressed is made to 
scan a shift register 50, and analog switches a1, a2, a3, a4, — , an are changed into a 
sequential ON condition at it. The liquid crystal capacity CLc relevant to TFT15 from 
which image data constitutes by this each pixel which sequential derivation is carried 
out and corresponds to the picture signal lines SI, S2, — , Sn through a data line D1 is 
charged. Subsequently, analog switches a1, a2, a3, a4, — , an are changed into an OFF 
condition. 

[0039] Subsequently, the shift register 62 which constitutes pixel defective checking 
circuit 20B is made to scan, and the charge accumulated in each liquid crystal 
capacity CLc relevant to TFT15 is discharged. That is, it is taken out from a data line 
D2 through these switches a12, a22, a32, a42, — , an2 by making a shift register 62 
scan and making analog switches a12, a22, a32, a42, — , an2 turn on one by one in this 
sequence, using the charge in every pixel as a discharge voltage wave (or discharge 
current wave). In addition, decision of the existence of a pixel defect should just use 
concretely the pixel defective test equipment currently indicated by for example, the 
conventional example (JP,7-77553,A). Namely, what is necessary is to input into the 
pixel defective test equipment concerned the discharge voltage wave taken out from 
the data line D2, and just to inspect the existence of a pixel defect. 
[0040] Moreover, when the line defect exists in from the intersection of the scan 



signal line V and the picture signal line S by which the selection pulse was impressed 
before pixel defective checking circuit 20B in order to write in a picture signal from 
one edge of the picture signal line S as mentioned above and to read this written-in 
picture signal from the other-end section of the picture signal line S for example, it 
becomes possible to inspect that collectively. For example, when the line defect 
exists in the location of x mark on the picture signal line S2 shown in drawing 9 , in 
case the 1st line and the defect which is the pixel of the 2nd train are inspected, pixel 
defective checking circuit 20B cannot read a discharge voltage wave, but the voltage 
waveform taken out from the data line D2 serves as about 0 level, and a line defect is 
detected. Thus, since not only a pixel defect but a line defect can be inspected, a 
patient throughput can be improved. It is because the TFT array substrate with which 
the line defect exists will be canceled if a line defect is detected during inspection 
processing of a pixel defect, so it becomes unnecessary to carry out pixel defective 
inspection after it. 

[0041] In addition, with the gestalt 3 of this operation, since pixel defective checking 
drive circuit 20B is the same circuitry as picture signal line drive circuit 1 7A, when 
picture signal line drive circuit 1 7A does not operate to normal according to a defect, 
it has the characteristic effectiveness that pixel defective checking drive circuit 20B 
can be diverted to picture signal line drive circuit 17A. 

[0042] Next, the manufacture approach of the polish recon thin film transistor which 
constitutes built-in circuits, such as the scan signal-line drive circuit 1 8 used in the 
gestalten 1-3 of the above-mentioned implementation, the picture signal line drive 
circuits 17 and 17A, and the pixel defective checking circuits 20, 20A, and 20B, is 
explained with reference to drawing 10 . first, for example, the glass substrate 1 00 top 
which consists of translucency glass of 670 degrees C of points [ distortion ] — for 
example, Si02 ** — the substrate insulator layer 101 which consists of a said 
ingredient is formed by the technique of the ordinary pressure CVD method in 
450-degree C temperature conditions. The thickness of the substrate insulator layer 
101 may be 2000A. 

[0043] After generating the substrate insulator layer 101, semiconductor material film 
102' which consists of a-Si:H (compound of an amorphous silicon and hydrogen) is 
formed so that it may become predetermined thickness (for example, 500A) by the 
plasma-CVD method, and patterning is further carried out to a predetermined 
configuration at a lithography process. Dehydrogenation treatment is performed to 
semiconductor material film 102' which carried out patterning on condition that 
predetermined (for example, processing temperature 450degree-C , processing-time 
60 minutes). In case this process crystalizes, it aims at preventing generating of the 
ablation of semiconductor material film 102' by the desorption of hydrogen. 
[0044] After a dehydrogenation, by the technique of the exposure of a XeCI excimer 
laser with a wavelength of 380nm, semiconductor material film 102' is crystallized and 



semiconductor material film 102' is used as the semi-conductor layer 102 of p-Si 
(refer to drawing 10 (a)). 

[0045] next, the semi-conductor layer 102 top — for example, Si02 from — the pole 
of [ by the ordinary pressure CVD method / at 450-degree C temperature 
conditions ] 1000A for the becoming gate oxide 103 — membranes are formed to thin 
thickness. After membrane formation of gate oxide 103, conductor film 104' which 
consists of aluminum etc. is formed by technique, such as sputtering, so that it may 
become predetermined thickness (for example, 3000A). And pattern NINGU of 
conductor film 104' is carried out at the lithography process using aluminum etching 
reagent at a predetermined configuration, and conductor film 104' is used as the gate 
electrode 104 from this (refer to drawing 1 0 (b)). 

[0046] Next, by using the gate electrode 104 as a mask, technique, such as the ion 
doping method, is used for the both-sides part of the semi-conductor layer 102, and 
impurities, such as Lynn and boron, are poured into ion (self aryne configuration). 
Thereby, channel field 102a is formed in a center section, and source field 102b and 
drain field 102c are formed in the semi-conductor layer 102 at the both sides of 
channel field 102a, respectively (refer to drawing 10 (c)). 

[0047] next, a gate oxide 103 top — Si02 etc. — from — 105 between layer insulation 
becoming is formed in predetermined thickness (for example, 4000A), and the gate 
electrode 104 is covered with the formed interlayer insulation film 105. An interlayer 
insulation film 105 forms membranes with the ordinary pressure CVD method in 
450-degree C temperature conditions (refer to drawing 10 (d)). 

[0048] Next, a lithography process is used for an interlayer insulation film 105 and 
gate dielectric film 103, and the contact hole 106 which reaches source field 102b and 
drain field 102c is formed. After forming a contact hole 106, electric conduction film 
107' which consists of a layered product of two kinds of conductors, Ti film, aluminum 
film, etc., is formed on an interlayer insulation film 105. Electric conduction film 107' is 
formed by sputtering. Moreover, 1000A is suitable for the thickness of Ti film, and 
7000A is suitable for the thickness of aluminum film. Thus, it is completely filled up 
with a contact hole 106 by formed electric conduction film 107'. Furthermore, they are 
BCI3 / CI2 about electric conduction film 107'. By carrying out pattern NINGU, the 
source drain electrode 107 is formed in a predetermined configuration at the 
lithography process using system gas (refer to drawing 10 (e)). 

[0049] Next, the passivation film 108 used as a protective coat is formed. Then, the 
plasma hydrogen treating of 2 hours is performed under the processing temperature 
of 350 degrees C, heavy hydrogen quantity-of-gas-flow 300sccm, and the conditions 
of RF power 800W. The thin film transistor which constitutes a built-in drive circuit 
from a lithography process at the last by carrying out pattern NINGU of the 
passivation film 108 in a predetermined configuration is completed. 
[0050] Although low-temperature poly-Si TFT was used, you may make it use TFT 



constituted with other quality of a single crystal or polycrystal semiconductor 
materials with the gestalten 1-3 of the above-mentioned implementation. 
[0051] Moreover, you may make it TFT from which TFT which constitutes the matrix 
of the liquid crystal display section 5 constitutes an amorphous TFT and built-in 
circuit (the scan signal-line drive circuit 1 8, the picture signal line drive circuits 1 7 and 
17A, and pixel defective checking circuits 20, 20A, and 20B) consist of TFT(s) using 
the ingredient with which a display differs from a built-in drive circuit like 
low-temperature poly-Si TFT. 
[0052] 

[Effect of the Invention] According to this invention, in the condition of the array 
substrate before a liquid crystal impregnation process, a pixel defect is detectable 
about the liquid crystal display panel of a line sequential drive method as mentioned 
above. Therefore, the futility which manufactures a liquid crystal display panel with a 
pixel defect can be eliminated, and the yield of a final product can be improved. 
[0053] Moreover, since a pixel defect can be inspected for every 1 scan signal line, 
improvement in a patient throughput can be aimed at compared with the conventional 
example inspected for every pixel. 

[0054] Moreover, about the liquid crystal display panel of a point sequential drive 
method, since a pixel defective checking drive circuit is the same circuitry as a picture 
signal line drive circuit, when a picture signal line drive circuit does not operate to 
normal according to a defect, a pixel defective checking drive circuit can be diverted 
to a picture signal line drive circuit, and the yield of a final product can be improved. 
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[Brief Description of the Drawings] 

[Drawing 1] It is the perspective view showing some liquid crystal display panels 
concerning the gestalt 1 of operation. 

[Drawing 2] It is the circuit diagram of the liquid crystal display panel concerning the 
gestalt 1 of operation. 

[Drawing 3] It is the circuit diagram showing the concrete configuration of the picture 
signal line drive circuit used for the liquid crystal display panel concerning the gestalt 
1 of operation, and a pixel defective checking circuit. 

[Drawing 4] It is a timing chart for explaining actuation of pixel defective inspection of 
the gestalt 1 of operation. 

[Drawing 5] It is the circuit diagram of luminescence equipment. 

[Drawing 6] It is the circuit diagram showing the configuration of the pixel defective 
checking circuit in the gestalt 2 of operation. 



[Drawing 7] It is the circuit diagram of T mold flip-flop. 

[Drawing 8] It is the timing chart which shows actuation of the pixel defective 
checking circuit in the gestalt 2 of operation. 

[Drawing 9] It is the whole liquid crystal display panel block diagram concerning the 
gestalt 3 of operation. 

[Drawing 10] It is the sectional view showing the production process of poly-Si TFT. 

[Description of Notations] 

1 1 : Array substrate 

1 2: Opposite substrate 

1 3: Liquid crystal layer 

15:TFT 

16: Pixel electrode 

17 17A: Picture signal line 

18: Scan signal line 

20, 20A, 20B: Pixel defective checking circuit 

A1, A2, — An-1 : AND circuit 

B1, B-2, — , Bn: Comparator circuit 

V1, V2, — , Vn: Scan signal line 

S1, S2, — , Sn: Picture signal line 

FF1, FF2, — f FFn: Flip-flop 

DIV: Detection terminal 
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mm r oj *mii?z> 0 ft, )K*«EfitcftK.TS(** 

[0 0 2 4] il(DJ;o^iB»^Pfi^fiffl[e]gS2 0lC4^ 

mmxmm<om&*mmt%ts aaaxxewoT 

5Ci:fc < fcDTFT7P-r*ffi5:|gffiiU 7Wlifi 

*fiWt«EiSJgi:LT, l^fift^VftK^DtBL 
T, B^RI^SfflHlB2 0fc45^$U, dB*^H5© 

[0 0 2 5] H 4 ttffl*fcM5«£©»ft*HHEf Sfc«> 



7 

M&&(ommmtmw?% a ft-r, 04 ( a ) c 

^Sfl^tlSV 1 tCggc^nTl/^-r^T©T F T 1 5£ 
^7fal, a 2, a 3, a n £0 NttfgKT 

5o cnictO, 0 4 (b) icjjrf «fcofc, *>y>U* 

§t f t i 5 -tw)i-r§§» CLc&tf«& 10 

g»cst g ictis-rs) }ciii^tc3t«WTton^ 0 auk 

CC-pffiffl*tl*BflWt*«EkLTtt, TFT1 5lC 
HaW §rS B B s§« C Lc£+#fc3ftftft<fTt>n5 J: 5 C« 
JSBItfl*! 'BEEigffl© 5 5©Hia U^;l/®«E^ffl v> 6 

[0026] at, mmm^Mv 1 tsaasn-cvs-r 

^TOTFTl 5M7tD^-l'7f a 1, a 2, a 

3, a 4, -, an^OFF«ltLTSfmW 
t5. fO», 7tP^7fal, a 2, a 3, a 

4, -. a n£OF FtRfifcLfc3:$, TFT 1 20 

*n&onwMttz. ctuca^. 14 (c) 
Mm®&2 0 testis,, 

CO 0 2 7] BfS^R&*£Sfflls]SS2 0T1i, WT©M*§ 

^Ej:!>asfcn©^*t*ffT«. bps, hjr&k 

ttt*Jt««ti, 0 4 (d) ic^^dt, SfcftiiJHi 
tfSiMEfflVref &L±(Dt tfc Silt® 11188 Btiiftaffi 30 
r 1 J fctitflU 0mE«tfJt¥*EttVref *«© 

fctt«:j±«iHiKBf4iiaii roj ztatrtZc 

T, ItKlHlKB coffin <D7> K*ft#7> FIhI&A 1, 
A 2, -. An-1 tJ:»)*J66n, tt(Utt?D I Vfr5 

mastis,, stot, ij£aEfi^*sv±©^TOTFT 
r i j k&d, tfti 5KfcH&#fc**& (BSiARa 
a roj tc^So i^t, &a«D i v<DtH?j©fia 

So 

[0 0 2 8] flAff. j£*fi^ttV 2 £i5ft{33SlS 2 
OSSjfitHr*T F T 1 5 0ttfl6*^MT*5a^*S 
£f 3 0 jtSfl^V 1 KSHSSnT^ST^T©? F 
Tl 5 0ttffiA^j?TfeSO-e, 04 (c) CjjCf<fc5 
fc, SWWEOlf-4'*WfflVref &±fb& 0 fei 
T, tMSSBl, B2, -, Bn(D(il^ti, 0 4 

(d) tc^-r^^tc us n j t*§o j^t, t*u 

«?D I VOtftfjtt, 04 (e) ic*T<fc?(c, US 

r i j t&3 0 ^>t*, 3iaffi#»v2»c«asK*nTi'> so 
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5TFT1 5<D4$S#m>n3i:, 0 4 (c) Kj^fJ; 
5£> BfflI9*S 2KH-r*»WtBE©t!-*3Wail|l 
ffiVref SoT, ifctfclsIS&B 2 ©Htfj©* 

t)\ MM T0J T\ S^OJt^lHlSSB 1, B3, -, B 

nom^^iiPJfi ri j fcas. j^t, ^W«?d i 
v©tU^)fi, 04 (e) fcjjVf cfc-Mc, iiH roj t& 

I v©atfj©amu^;M>He{l:U emtiOHiR^B 
[0 0 2 9] jlSj, g*P{JVref 14, T F T<Dttt6t LT 

5fctf4, S^SffiVref 0 U^/Mct&^f ftfcfj; 

W £fc> fttSt 5B*tf£<^£n:&:i,v|#gTl4& 

ref lcta^-rn^<tV 0 C©J;5Cl,T, S¥fflVref 
%fiIlcSft5cttJ:*)> TFTOttfl6i:LTfFS 
T-tS^HfCt3V>T©B^Pft%^S-r5ili:^Tt 

©[fl]±^0§Ch^T^§o 

[0 0 3 0] W, ^*WtiS3R^I8©W*ft*SBWr'5fc 
I 1 fc, ttttJS^D I V*gSK-r5«k^KTntf«J: 

v\ ^ffiss^D i v©a**^tia r i j ©ttti, h-^ 

VS/X*T rtfONttSlfcfct), SBt^*-FDt)R 
?3fR]«?5ftA"Sf5ttrL, SBt^-r**- F2 6#j&*TT*. tttB 

i v©tH^*«a roj ©i:ttt, f-^vi/'x^ 

T r^O F FttflBfcfct), SBtt^'f*- H 2 6 tWK^ 
ifin-f , fS^-f*- F 2 6liML§Vv C 9 LT, 

ajR^K©^ai*sis»c«k oKW-rs c t^TtSo 

^ 58*^*- F2 6KftAT» yif-^t cfcDB^ 
^HB©W^ : &KJ«-rSJ:3tUT*><}:V\ ffc ±IBH 
SS©SffiT'«, H^Pfi^SEfflle]SS2 0tcfcV^T2A^J 

T^FiHigsam^nftttniffc. 3J-x±©^sa^7 
[0031] mM(omm 2 ) 06 immvBm 2 1$ 

«Ma^^^©PilR^K%iEffiiaB©«IA«^'riil 
SS0T^§o HSfe©^2T'tt> ±I3HSfi©JBffiUC*3 
lt5H^R§^4ffl[HlSS2 0{c^^TB*^Pfe^Sffllel 
K2 0A*m^n« o C<DB^AI%^affllHlSS2 0 A 
tt, itS»B 1, B2, -, B n t7y FG368A 1 , 
A 2, -, AntOHt, Ti7'J777D77FF 
1, F F 2 , -, FFn (T»7 U >y 77D7 

r § a * immtt^ f f t^-t) # ^n^n/i-st «t 

cfcpfc, 7>Klal»A'\©A*^©/^l/X*B%**< 



(6) tiffifl 2 0 0 0 - 4 7 2 5 5 

9 10 
c i:A^nIfili:*5 0 * F F ottflMMBfc* 1 ic^f « 

[003 2] CilT% 0 7fc^-rT^7U-y^7D<y^* [Si] 
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[0 0 3 3] 07&tfSl fcfcVT, f2*§ r*j 20 
fciWrSkOfcTSo * P R « P R OK$k£ 

ScttU * C L&C L U *Qt±Q©Re 

[0 0 3 4] #^T% ±!3g 1 ^##lcLoo, .#ftSS 
OJK«2 0H^B«gfflliiBSO»iff*»yH-rs. Hit 

5= fib, iB*^|i(§^fiffl0SS^TE7U>y7°7D-y7 
F F3Hs3.5fifJ$£ LfzCtKi. D% ■SM&fiffllH] 

ss2 o Aicwf%&M%mt>mmx.yfotfigm®®2 o t 

1 Kmn>wxttmuL. mgism&v 1 esisl-ev 
^kdtft 1 5-*Br^^fraoNttffifr5o cn 

t^HU, TtD^^f a 1, a 2, a 3, -, 
a n £0N*#ifc: LX^yfflt^—Jl K LTV5ffl{£fB 
^£A;>JLT, &TFT1 SfcHitrSJKIiSaCLcfc: 

T\ T F T 1 5- -Rtf7^-n^7.-r-y^a 1 , a 2, a 
3, a 4, -, a n^OF F«®i:bT?tmt»C^«Jt 
Lfcft, SSTFTl 5- -^ONttUfcTSC^cfc^ 

t, #ia^tcs«$nfc*^(D)K(«*E (Zfcttmmm 40 
1 icM-r sHfSw^&tij-f s 0 mmmmv 1 ten 

2tov»Tffv\ HSRfcKtffcttntf, |S!1f&&S£!JI 
*j£SE<S#«V3. V4. -i:i^^<. 
[0 0 3 5] B8ttH*fcffitftSffl@»2 OAOKftfc 

^-r^i'5>^+-hx i S5o 0 8«£g{i^s§ 

V lRtf7'Jyy707^F F 1 fClMtSi&fl3©&£ 
fiS^TVS. JJ*T, KWOffitLh, af^SV 1 Rtf 50 



7U 777D7 7°f f i tBia-rani^tf^Kiiiwr 

i sKBiia-rsassflCLcA^ 08(c) fc^-r«ta 
tSMtsn, Hfiifs^B i©m**^ as (d) icTjk 

KDHitHt7Vy77tiy7F F 1 (D£)7y hXfi 

Tictisir^ ^ot, 08 (d) mmt 
warn roj frzmm r u ic^ittZo -7?, c<db# 

ftlt ITS, 0 8 (e) t^fJ;9tC7 ,| ;-b>y h*PR 
{ilia r 1 j -pfe 0 , ao^'J 7 * C L fcH 8 ( f ) £ 
^TJ^fClfflJI ri j T&^<DX\ 7'J7 7'7077'F 

F limi «fcf3 hy;l«ff«aBT?«*. J;^T, tH^Q 
fi*Qn-l fc*So C£T\ Qn-1 fiP$£iJ t 1 J-XMOQ 
©m**St«"rSOT, 08 (g) fcj5V*\k3fc, Qn- 

i ana roj ^a&s. fct, *Qn-i ana ru 
tMjQttHS (g) lojVf £-5 A* 

«j$-r5„ w, *7yhA^T*<na r i j fre.na 

roj fcgffcLTfc, £1 £9m*iQfcg<l:tt*v\, * 
LTBfgiJ t 2 Ttt, i"J 7* C LtfWl r 1 J jb^Ha 

T0J \zmttZ<DT\ £<D£t<DtbJ]Q&&l <t t> h 
J:oT, m^Qtt, 08 (g) fcTjVr 
.t^fc, Bfgyt 2tc4ov^riia r i j *>e.iia r roj 

[0036] c5 LTf#e,n/c08 (g) tc^-rtbTjQ 
fc, 08 (d) {cyfktti^ybxtn £^imtmi, 
mf3Q<Djjtfj]<7ybAtn£')t>, >W7>mwjz*< 

7 , 7n7/F F 2, -F F n OffiTJtlMILTtlnlSlTfe 
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%<?5zttfBimt%;9, wm%.mwig.f%®®2 o a 

£^V±©£T©TFTffiE«-CfcSW£fc«:, tttU 

ss?d i vtoffi^^na r i j \z*v)^ mmw&fthz 
[0037] mmmm 3)09 agffiojgjtt 3 tc« 

^#eft#5£<D«ifi&jav U^T-fe £ § o fit 

{f ^*gfg»)|5]Sg 1 7 Kf^*Tj4«S^WEiifflOH«M#* 
7 A^fflV^nS. ilcDiBfffS^lgtijlHlSS 

1 7A«, ^HfMl^ttS 1, S2, S3, -. Snt 20 
tin7tn^XY7fa 1, a 2, a 3, -, a n 

C(D7i- o^yf a 1 , a 2, a 3, -. an 

* o n ttfl&fc -r § / -t k -v h * -r 5 > ?w this 

£fc, *HSS^ff^3tt5lt5B^H^«ffl[Hlii§ 

2 0Bli, «HB«Hg^»St»^-r«7^ny^«y^ 
a 1 2, a22, a 3 2, a42, an2t, CCD 
7tP^-yfal2, a 2 2, a 3 2, a 4 2, 

-, a n 2*0Ntt!HfrS/<;l/X*Ky 
fflt#TIWUcaS*S/7 h b->~X£ 6 2 i:fr5;flljSSftT 30 

*> 9 , mimmmmm®® 1 7 a t m u ussm^ 1 4 ^ 

[0 0 3 8] #Hflg<DJg»3t33tt£HSM&<D 

u *nsfio©S3<D?s B B B ^A^;i/T{i, tmm® 
-H$.\c&*)mm-£ftz>rcisb, &mWi*wi8.?% t f t 1 
5 tHa-rs«ssscLct»aLfc«^f%flrti*Eift 

T^iJHIWK:, S/7 h b->*X^ 5 0£j£fii*-e7±P^ 
X^'yfal, a 2, a 3, a 4, an^ON 

tfistrs. cnicitK ia«r-**v x-^^-rv 

D 1 fcfl-LT, Hftffl^S 1 , S 2, S nfCHS^ 

»ta*n, ^*s£H3R*aijs-f a t f t 1 stciKg 

•>fa 1, a 2, a 3, a 4, -, a n^OF FttllC 
[0 0 3 9] &^T% Pi$KHM*£flllIl82 0 B«4«j£ 50 
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■t**s7Y\/V7s*S 2*jt£2-e, #TFT 1 5£H 

->7 h b^'X? 6 2^K«7to ^7 
fa 1 2, a22, a 3 2, a42, -, an2?£C<D 
l©*TiI#ac ON £#5 ^'^a 1 

2, a22, a32, a42, an25:j>LTlI 

R6©**OWWt«, 0»a.fcfifc*fl| (WHPP7-7 7 5 5 

3KHiis^tt«aaaiicA*uT, sit 

^»©##H*tftSEf tiff <t v\, 
[0 0 4 0] 3=fc, ±IBcDJ:dlCiiiMI^SCD— 73® 

fc^SEfcftSo Wittf, 0 9 t^-TH^ff^^ S 2 ± 

H5t&£ffllnlB&2 0 B«W»ffi-r^ fca^Tf* f\ 

2 «fc 9ffi«JfcBS*lfc*ffii£J&«:H{3: 0 U^l/i:* 

#a-rsTFT7u-rssttiiftjs«nsotf, w« 

[004 1] ia, ^mm<Dmm3Tit, wmw&y&m 
6gffijiHig§2 o b tfwmmmimw]®i& 1 7 a fci^— @k 

DiEmtii^L*v^-&, B«*R68&fiffllg»M2 0 
B «MMB#IHn&lBie( l 7 A CfEfflf § c i: tfT t § 

[0042] <k\z, ±mmmmm 1 ~3 tcfevr^ffl 

«n«jfelt{S^§»KftlHlKi 8, iBftffi^|gi][HlgS 1 
7, 1 7 ASD'iB*^Pi«l4fflI5lK2 0, 2 OA, 20 

b m<oton®&zmi&? % * u ^ u 3 h ^ > i>'x 

1 oo±ic m^iis 1 02 fc^ofctrnfrsas-Fifi 
t6im 101*, 450 roaa*ftTo#s cvds 

S, 0>Rtf 2 0 0 0 Ai:T3 0 
[0 0 4 3] TKUftMHl 0 a-S 
i : H (7^I/7rX^U=i>t7j<^i:Oft^) *^6> 

$5¥«{*TO§i 10 2' *^5X7 C VDStTBHe 
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% 0 rtz-->?Lrc*m#tinmi 02' kulxpr 
£©£# (m*.tne&£A4 5 o°c , mmmmeo 
ft) •cwfrmsumzfiSo ccistt, msHt*fi?wi 
K**<o9mc£*¥mttimm 102' corfu-iy 

[0 0 4 4] JBfekJRS, )&fi3 8 OnmOX eClI^ 

3/^b-tf-©Bttf fcv^fc^Stfc «fc (3, ¥»ft**»K 
10 2' ©*6J|fl:SfTV\ ft£ 102' * p - 

s i (D^mtkm 1 0 2K-rs (0 1 0 (a) mm) . 10 

[0 0 4 5] ¥*f{*JI 1 0 2±fc093.tf S i 02 

frSftSy- MWbE 10354 5 0 °C©rSS*fti?m 
EC VDj£fc<}:tK 1 OOOAt^ftlf^I 

l¥tcj»3o y- httfUB 1 0 3 ©fSHIfc, A 1 m& 

ttzmnfcm 104* £m£©n* cmtf 3 000 

£0 *LT, 1 0 4' *A 1 x.vf-v9WtJ& 

4fTS (010 (b) „ 20 

[0 0 4 6] y-hSSil 0 45YX^tLT¥ 

KM) 0 2 ©PM^c, -r*^H-tr>yj£^©^ 
§ Uz>i77yjymm) o cneitk wwn 0 

«102a OMfflllt V-7.fB«c 1 0 2 b RXf K W >M 

m 0 2c«nfftM?n?i (010 (c) # 
[0047] y-nwusi 0 3±tcs i 02 # 

6 Wlfeiilfg 1 0 5 ^m^ois)? (09*fcf 4 0 0 30 
OA) (CJFMU fFMt/cJi^a^l 0 5tJ:oTy 

-nii-04 *»8rr 3„ jmujbsr loss, en* 

tf, 4 5 0°C©Sfi-£ftT©fitJIC V Dj£tT)»rS 
(01 0 (d) #M) o 

[0048] at, jma*gnit 1 0 5 ty- hffie^ 1 
03 tic, 'jy^7 7-c-i85i^T, y-^WKi 

0 2b. KWyWlOZctmn^^^ftv- 
;H 0 6 5M-r5„ ny?^ h*-;H 0 6£JFML 
£©15, VfflttSIH 1 0 5±tC, Til, A 1 Hlf©2 

ra®m{toiMMtfr&&«*rai 0 7' 40 

So WWI 107' ttflj*. , >y £ u yytc <t (3 

figfSo SfcTi H©MJP&0IRfcf 1 0 00 AtfjiST? 

a&t), a! mommnm^n 000 a*^tss 0 

uCOi^tcLTffML/cjSWBil 0 7' tCcfc^y*^ 
h*-;H 0 6^^C3t«-T5o Mil 0 

7' £B C 1 3 /C 1 2 ^X^fcVy^77-f- 

xmcxm%.<DBmc'i'5<-y-y>ftz>ctx\ v- 

X • KU-OWSl 0 7£«f 3 (0 10(e)* 
BD o 

[0 0 4 9] XICfi!fflitfc&«'<? H-J/gJ« 1 0 50 
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8«rJSM-rSo *je^T, MHfig3 5 0°C, 

i^tM3 00 sccm, RF;W-8 0 0WO^ftTf, 

2i*mio^5Xv*«ftiQa*ff5o *ac, uy^ 

mcxsvt-y-yf'tzct?, fimm®<&s&*mi£ 
tznm v yyisxz&Zcf&tZo 

[00 50] ±SEH«50Jgffi 1 ~ 3 X'lt, ffifijj? u > u 

[00 5 1] * fc, &JI£^$ 5 © V HJ ^7 X^jifiJcf 
5TFTm;I/77^TFT, ftStHSS CtSffi^iH 
ffittlUSS l 8 , BflMI^ttBttSR 17, 17 ARtFH 
^KtftSffllHlK2 0, 2 0A, 2 0B) «T5T 
F T/WttfifUi'Un^T FTfc^H^t> 8^0Pi: 

rtiEBiiiaBtfji4*««*fflvfcT f TT«-rs«fc 

[0 0 5 2] 

[0 0 5 3] Sfc, 1 ]£fiiS^M«lcB3K^K««aET 

©iR]±50?.iii;^-c ! tSo 
[0 0 5 4] ^HR^KKiTjSo^aS^^^^lc 

zmmm^mmmmmcmmtz c two** i^ia 

[0ffio{S#^M 

[0 1 ] nrnmm 1 t«5issa^^*;i/©-gs^* 
[02] mmcomm nc%ima^f^^<omwv 

[03] HSg©®®i ieHSffi B H B a^U-;Hc^ffl$n 

ft«ja«r^rni»ia-pfeSo 
[0 4 ] nmmm \ (Dmm^mm^mi^mmr^ 

[05] i%ytmw<o®mm?3b%>o 

[07] TSJyj •y'7°7D-y7©lHlgS0T*feSo 
[08] HSg©^S2tt3ttSB*^P(S^Sffl[ElilS©iti 

{^^•r^^ = y^>^-M?feSo 
[09] mm<DBM3 K&%mF B m^*)i<D£mm 



(9) 
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[0 1 0 ] #U is y 3 y T F T ©8ifiI8fc jjVTWffiei 

1 1 : 7WIS 
1 2 : *frs«« 
1 3 : ffiftff 
1 5 : T F T 

1 6 : mMM® * 
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i7, 1 7 a : mmm^m 
1 8 : m&imm 

2 0, 2 OA, 2 0 B : BJR£KttlEffll9Kft 
A 1 , A 2, -, An-1 : 7>F@K 
B 1, B2, -, Bn : tt^lsI£S 
VI. V2, -, Vn : $f|^I 

si, s 2, -, s n : wmmm. 

F F 1 , F F 2 , -, F F n : 7 V v 77 D «y 7" 
D I V : fcffliSEP 
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16 I 0 " ,15a 15c 15b, 
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